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(Unit 1) Real functions 
(Domain, Range and monotony) 


1- 


(1) Which of the following figures represents a function of X ? 


(b) 
(2) The opposite figure represents 
a function of X whose domain 


(а) IR (b) IR - ]- 1 »21 
(c) R - [- 1 52] (4) IR - {0} 


(3) The opposite figure represents 
a function of X whose range 


(a) Ж – [0 » 2] (b R- {0} 
(c) R - [0 »21 (d) R — Јо »2] 

(4) f OO Аа » then the domain of the function f = ==- 
(а) [-2 ›2] (b) ]-2 »2[ 


(c) [- 2 ›2[ (d) |-2»2| 


Operations on functions (composition functions) 


2- 
Choose the correct answer from those given : 
(1) 3 (00 = Y :g 0 =X › then the domain of (f. р) = -.............. 
(a) R - 40) (b) IR (c) R* (a) [0 » «| 
(2) f(X)=X+1 9g (х) = Х?, then (фо?) (2) = v 
(а) 3 (b) 4 (с)5 (d) 9 
( 3) The domain of the function f : f (X) -|5-х equals emm 
() - {5} (b) R* (c) ]- 55] (d) [5 »ес| 
(4) 00) = үх е (0 =X? » then the domain of (f o g) = eee- 
(a) [0 [| (b) R (c) R* (d) IR^ 
3- 
If f Q9 2 5 »g O0 2 X3 find: 
(1)(fog) OO 
( 2) (£o f) CQ 
and state the domain in each case. 
4- 


If f O02 5 »g 092 X3 ofind : 
(1)(fog (X) 
( 2)(gof) (X) 


and state the domain in each case. 


5- 


If f (X) = > > £09 22 X » find each of the following : 


(1) (f +g) 00 (2) (f. в) OO 


Showing the domain. 


(3) ( 


Е 


~ 


) (х) 


Properties of functions 


6- 
Find the type of each function whether it is even » odd or otherwise : 


| 
(19700125 (2)f C0 -яаХ2-зи x 


Ус 


НУ (x)=X-1 > 8(3)-1х › then find (g o f) (X) and determine its domain » 
then find (g o f) (5) 


8- 
From the following functions » the one-to-one function is =- 

(а) 7 00=Х+2  (0fCo-x? (о),00-іхі (0,00 =5 
9- 

Find the domain of f : f (Х) = 


x = » then prove that f is one-to-one. 


10- 


X|X|  whenX«0 


Draw the graph of the function f : f (X) = x^ 


when X» 0 
|x| 


з then deduce its domain and discuss its type whether it is even » odd or otherwise. 


Graphical (basic and piecewise) 


11- 


Graph the function f : f (X) = 4- (X- 2): » then deduce its range » its monotony and 
whether the function is odd » even or otherwise. 


12- 


4-X s -2<%Х%<1 
Graph the function f : [-2 56] — R where f (X) = 


x » 15Х56 
and from the graph deduce its range and discuss its monotonicity. 


13- 


X-1 5s 2<Xs4 


Graph the function f : f (X) = 
| 3 7 | -1 » -25<Х<2 
from the graph determine its range. 


14- 


4 when X « 0 
[b] If f : [-4 3] +R еі 
(x-1)?+1 when0<X<3 
» graph the function f » then from the graph » deduce : 
(1) The range. 
(2) The monotonicity. 
( 3 ) The type (even » odd » otherwise). 


Geometric transformations 


15- 
Use the graph of the function f where f (X) = Х 210 represent the function g where 
g (X) = (X - 1): + 2 and from the graph determine the range of the function g and 
discuss its monotonicity and tell whether it is evens odd or otherwise. 

16- 


Use the curve of the function f where f (X) = X? to represent each of the following 
functions : 


(1) f (д =(Х+ 1)? (2) 1, (0 = х? +1 
17- 


Iff (X)=X7-1 » ө(Х)7-Х-1 


Graph the function i » Show its domain and its range. 
18- 


Graph the curve of the function f : f (X) = X | X | »then discuss its monotony and its 
type whether its even» odd or otherwise. 


Solving absolute value equations and inqualities 
19- 
Find in R the solution set for each of the following : 


(1)|2Х-5|<3 


20- 
Find іп R the S.S. of the following equation algebraically :4| х2-4х+4 = 4 


21- 


Find in R the S.S. of the following inequality algebraically : | X -3|2 5 


22- 

Find the solution set іп IR of each of the following : | 
(1)|2Х-3|-|6-4Х|<0 (2)12Х-4|=Х+3 
23- 


Find graphically іп R the solution set of the inequality : | 5 – X | > 3 
24- 


Find in R the solution set of the inequality :4[4 x? 12 x +9 >5 


25- 

Find in R the solution set of each of the following : 
(1)|X+2|+5=9 (2)12Х-3|55 
26- 


Solve іп R the equation : 2| Х-21-[2- X| 23 


1- 


(Unit 2 ) 


Rational exponents and exponintial equations 


Find the value of X which satisfies : 2** ! = 25 by using calculator. 


2- 


Find in R the solution set of each of the following : 


[ru 


3- 


Simplify : 


4- 


16X*1 x9X*2 
8X-!x18X*? 


Find the S.S. of each of the following in IR : 


4X42X*1-8g 


5- 


Put in the simplest form : 


6- 


= 
ога! x 4" 2n 


сты х 48! -^ 


If f (2 X) =3^ solve іп R the equation : f (2 X + 4) + f (2 X) - 90 


Applications 
j= 


A patient gets 40 mg. of medicine › his body gets rid of 10 % of this medicine every hour. 
(1) Write the exponential function which represents the quantity of medicine left _ 
after t hours. 


(2) Estimate this quantity of medicine left in the body after 4 hours. 
8- 


The number of cows in a cattle farm is 80 cows and the reproduction rate of 
these cows is 18 % annually. Find the number of cows after 4 years » given by 
C =a(1 + r} where t is the number of years › a is the starting amount and г is 
the annual percentage of reproduction. 


The invers function 
9- 


The opposite figure represents a function f : X — У 


» then £71 (2) =............... 


(a) 5 (b) 1 
(c) 3 (d) 4 
10- 


If f 00 2 3 [2 x -1 > find : 77! (X) and find the domain of f~! and its range. 
11- 

If f (X) =Х- 3 » then find the inverse function of f 

12- 

Find the inverse function of f where foosx?-1 


13- 


If f 00 2 5 X find f ^! (X) and represent it graphically. 
y 


Logarithmic function and its properties 


14- 


log 8 x log 16 
Without using calculator ; find the value of : log 25 + tt hide бөлі ; a 7 
08 
15- 


| Find in R the S.S of the equation : 
log, X + log, (X + 6) = 1 


16- 
If X = 16 , prove that : 3 log, X + 4 log, y—log, Xy*=8 
17- 
Find in IR the solution set of each of the following : 
logs (X? – 25) - log, (X —5) =2 
18- 


Find the S.S. in R of the equation : 
(log, X) – 2 log, X-3 20 
19- 


1 1 
+ — 
log, ab — log, ab 


Simplify : ( 1) 


20- 


Find the S.S. of the following equation in IR : log, Х + log, (X + 1) = 1 


21- 

Without using calculator ; find the value of the following : 
2 log 25 + log (1 + 1) +2 log 3 — log 30 

22- 


Solve the equation іп R : log, X + log, (X + 1) = 1 


23- 
Solve in R the following equation : log 4 X71 - log, (X — 3) 
24- 


Find in € the solution set for each of the following : 
log, X + log, 3 = 2 
25- 


(1) Find in R the solution set of the equation : log, Х + log, 3z2 


(2) Prove that ; 198.729 log 64 _ 3 
log 9 — log 4 


26- 


| Prove that : log, + — log, Un + log, ZL = log, 125 


27- 


| Ета in IR the S.S. of the equation : 
log, X = 1 — log, (X —3) 


28- 


Prove that : log, a x log, b x log, сх log, dz 1 


(Unit 3 ) Introduction of limits of functions 


Choose the correct answer from those given : 


(1) The opposite figure represents the graph of the function f » then 


Lim F (O = acris xt 
(а) 2 (b)3 (c) 1 (d) not exist 


( 2 ) Which of the following functions has no limit at X = 1 ? 


In the opposite figure » find : 
(1) f (zero*) (2) f Gero") 
(3370) (4) Lim f Qo 


Finding tke limit of the function algebrically 


Choose the correct answer from those given : 


Lim tha cos 

(1) Хээ 4Х-1 А 
(а) - 1 қ (b) 4 (c) 4 (d) 1 
Lim а левог. eoi. 

(2) хо X 


(a) ~ 6 (b) zero (c) 3 (d) 6 y, 

(3) The opposite figure represents f (X) ” RS Н 
Then: Lim Года x | 
(a) 0 (b) -2 (c) 2 (d) not exist 


| 2 
Lim | CER) 


12- 


А 3 
тей: (1) 238 EET 


13- 

Lim x-3-1 
Х—4 Х-4 
14- 


-2 X+2 


15- 


Find :(1) Lim аа 


16- 


- 2283 


[Find : (1) Lim x -28 = 


17- 
Find: Lim (х-3)-32 
= 3 Х-5 
18- 
ESRI 


Find:(1) Lim 
х—-3 X? + 243 


19- 


The law 


3 3 
Find : (1) gee r 
as + 


20- 


| 7 
scm) ГК» илэн 


21- 

Lim (Х=3у «32 

Th IS e 
xat А 

22- 

Lim e 

X—>-3 X? + 243 

23- 

Lim X*-81 


4-3 xw? 34.243 


25- 


* s 
iwi HS т 


26- 


Find : (1) E 
3 


Limit of the function at infinity 


26- 

Find : (1) Lim 2x5% 
22223 "43 

27- 

Lim 2Х2-9 


х=е |3 XP +7 


28- 


Lim 5Х2%4Х2-3 
КТІ ТА ela ee 


29- 


Find: (1) Lim ((4х2-2х-1-23) 


3 
Ета : (1) Lim 2х3 
ны oL 


32- 

_2 х 
Lim X *5 
ИТАС 
33- 

Tox? 

Find:(1) Lim 39x +3 

Х-зе 6Х-1 
34- 


Lim 5-6Х-3 х? 
екен на, 297 


35- 
Lim -X 
X— со 
Ха + х? 
36- 


f 3 _ 
ВЕ Se 


37- 
Find : (1), Lim 5-6x-3x* 
е 0Х2.Х-4 


38- 


Find :(1) Lim АСЕАН 
—*o gx? 3 


4l 2 


х—»^ 5Х-3 


41- 
42- 


3 
Lim дэээ: 
x—roo |XP+1 


43- 


Find : (1), Lim X AXES 
Sd Ул = 1) 


44- 


Find : (1) Lim (Vx? +5 x-X) 


45- 


Lim 14344%? 
x 


X —— оо 


Limits of tragnometric functions 


46- 


Lim 1 – cos” 2 Х 


47- 


Lim X-2Xcos X 
х-»0  sin?3 X 


48- 
Lim sin3 X-sin2 X 
х-->0 IA 
49- 
madeiry bum 650m 
Х--0 tan5 X 


50- 


Х—0 5Xcos2X 


51- 


se OM UAE 
Find : (1) Lim 7—7—7— 
Хх--0 Ssin^3X 


52- 


Lim X? +sin3 X 
men 5Xcos2X 


53- 


Lim Sit’ 3 X- tan 2x? 
Х--0 X? cos4 X 


54- 


Lim Xtan2 Xcos3 X 


Xen c ен qoe 


55- 
Find:(1) Lim sia (0-1) 
NO m 

56- 
X-Xcos X 


"eor ae sin? З X 


57- 


Find : (1) Lim 1 -cos X + sin X 
Х-->0 1- сов Х-віп X 


58- 


Lim sin3 X—tan2 X 


7 ax 

59- 

ER sin2 Х+ 5 5103 X 
х—0 X 

60- 

Lim X tan X + sin^3 X 


К 5**.sdn3X* 


Existence of the limit of a piecewise function 


61- 


| 2 sin X 
Find :(1) Lim f(x)where f (x) = л-х 
1-cosX » Х»л 


(2) Lim хадах”! 


62- 
X tan Х + sin З X 
f (X)= | 527 
2cos2X 
63- 
Discuss the existence of the limit of the function f where 
1 - cos X ‚ X>0 
f 00 = x at X=0 
2 sin X s» X<0 


64- 


| 2 
Find; Lim гоонуоо-12 +1 V ео 
Б 3X+1 » X>3 


65- 


х2-2Х -2«X«1 
лоо) 
3Х-4 >» IsX<4 
» discuss the existence of each of the following : 
Lim Li 
(1).bm 760 (2) Lim у(х) 
66- 


X431) 3 * «2 
2 Ж-Е з жы 


If 2 f (20 =7 where f (X) -| » find m and К 


67- 


Discuss the existence of Lim f (X) which X ——* 0 where 


5 X^ -tan2 X? 

— Х»0 
па sin? Х : 

7cos3 X - X«0 


68- 


| 2 sin X 
Find :( 1) Lim f (Xx) where f (00 = T-X 
1-с08Х » Х»л 


(2) S rd X tan X7! 


69- 


е о 4-12 
If f(X)= ЕЯ 
аХ-7 ^ 2 «3 


2 ХЭ 


- zam f(X)=-— 1 , then find the value of a 


Continuity 
70- 


Discuss the continuity of the function f 


8-Х Х>3 
where f (X) = і aX m3 
Х+2 о ХЗ 


71- 
Discuss the continuity of the function f where : 
o қаға B, ӨРКЕ 
————— > P 
f= X42 i at X=~2 
3Х-5 ә Xs-2 | 


72- 


Discuss the continuity of the function f on its domain where : 


1+ ма X > when о0<-х- 27 
Ў (Х) = 


1-cos2X , when x» 


73- 


Discuss the continuity of the function f : 
sin (X — 2) 
ара а , X<2 

f (X) га 3 at X=2 
1 , X22 


74- 


2 
PS. el MN a 3 
Discuss the continuity of f: f C024. Х-3 >. а= З 


75- 
Discuss the continuity of the function f where 


гаад ‚ х<л 


РО) = AAA аХ-л 
2 cos X - X= JU 


76- 
Discuss the continuity of f at X= 1 
x?43 > X1 
where f (X) = 2 2 
X^-2X-3 X«1 
Х-1 
77- 
Find the value of a which makes the function f 
2 
ca Seen Ең.) => зас ` хэ 
Х”-8 | 
where f (X)=4 _ 5 continuous at X = 2 


—— ^ X=2 
[а] 


78- 


Find the value of k which makes the function f continuous at X = 2 where 
X'ex-6 | 
x?-8 

2 


= "s` X=2 
| k | 


X#2 
ҒО) = 


79- 


х? +3 , Х>1 
Discuss the continuity of f : f (Х) =] x242x_3 at X= 1 
ААА « 
X-1 
80- 


Discuss the continuity of the function f 


аза , X1 


where f (X) = х2%2х-3 atX=1 
ea ee Е 


81- 


Find the value of the constant a if the function f : 
4 
(Х-3)-81 X23 


where f (X) = X is continuous at X = 3 
a E Ag 


82- 


Discuss the continuity of the function f where : 


sin X E хл 
(©) = љ-Х at X = Jt 


1 ` хал 


(Unit 4) The sine rule 
1- 


Solve A ABC in which m (4 B) = 35° , m (Z С) = 70? , and the diameter length of its 
circumcircle = 32 cm. 


ЭЕ 

In A АВС, if п (4 A) = 35? ,а = 17 cm. and = 20 cm. 

Prove that : A ABC has two solutions › then find them. 

3- 

Find the perimeter of A ABC in which m (4 А) = 57° 13 5c =8.7 ст. 

and m (2. B) = 64° 18 

4- 

ABC is a triangle in which : m (Z А) = 35° , a = 8 ст. and b = 6 cm. Find : m (Z B) 
Б- 

ABC is a triangle in which : b = 12 cm. » m (4 B) = 75? and m (2. С) = 45° Find : 


(1)a ( 2) The area of A ABC 
( 3) The radius length of the circumcircle of the triangle ABC 


6- 
ABC is a triangle in which т (4 А): т (4 В):т(4 С)=3:4:3 


If a = 5 cm. » find the perimeter of A ABC 


Js 
Solve the triangle ABC in which а = 8 cm. » m (4 А) = 60? and m (Z B) = 40° 
g- 


Solve the acute-angled triangle ABC in which a = 21 ст. » b = 25 cm. and the 


diameter length of its circumcircle = 28 cm. 
9- 


Find the shortest side length in A ABC › in which : m (ДА) = 43° , m (4 B) = 70? and 
c = 9 cm. Find the area of the triangle ABC. | 


10- 

ABC is a triangle in which : AC = 4.7 сп.» m (4 В) = 34° and m (2 С) = 66° 
Find the length of ВС , then find the area of its circumcircle. 

11- 

ABC is a triangle in which m (Z A) = 40? „а = 5 cm. and is 7 cm. 
Find m (Z B) approximating to the nearest minute. 

12- 


Solve the triangle ABC in which а = 5 cm. » b = 7 cm. and m (Z C) = 65? 


13- 
ABC is a triangle in which m (Z A) = 85? » m (4 В) = 55° апіс = 5 ст. 


Find the area of the circumcircle of A ABC 


The cosine rule 
14- 


The perimeter of the triangle ABC is 52 cm. » а = 13 cm. and b = 17 ст. 


Find the measure of the greatest angle. 

15- 

Solve the triangle ABC in which = 5 cm. › b = 7 cm. and т (2 C) = 65? 
16- 

Solve the triangle ABC in which a = 9 cm. » b = 7 cm. and c = 5 cm. » then find its area. 
17- 


In A ABC › Та =4 ст. »b=5cm.andc=6cm. » prove that : cos С =208 2 А 


» then find the сонс of the circumcircle of AABC 
18- 
Solve the triangle ABC in which a = 9 cm. »b = 15 cm. and m (4 С) = 106° 


19- 


Solve the triangle ABC in which a= 15 ст. sb 13 ст. and c = 14 ст. 


20- 
ABC is a triangle in which a = 27 cm. » b = 35 cm. and c = 18 ст. 


Find the measure of the greatest angle. 


Solution of the triangle 


21- 


In AABC scosA= = »b = 2.5 ст. and с = 2 ст. 


Prove that : A ABC is ап isosceles triangle and find its area. 


22- 


In AABC 5 if п (А A) = 35? ›а= 17 cm. and = 20 ст. 
Prove that : A ABC has two solutions › then find them. 


23- 


In the opposite figure : D 
ABCD is a quadrilateral in which Ca 

АВ = 8 ст. » ВС 6 ст. » m (4 B) = 90° 
» DC = 5 ст. and m (4. ACD) = 60° 


Find the area of the circumcircle of AADC B = 
24- 


In A ABC » show whether it has only 1 solution » 2 solutions or non > 
given your answer to the nearest decimal : 

(1) m(Z В) = 1109 »ђ =8 ст. and с = 5 ст. 

(2) т (4 А) = 60° » а = 7 ст. and b =9 ст. 


25- 

Show whether the triangle ABC has one » two or no solution > 
given that : т (4 А) = 1009 »az 12 cm. and b = 15 ст. 

26- 


АВС is a triangle in which m (Z А) = 52° 5a = 21 cm. and b = 26 cm. 


Prove that : A ABC has two solutions ; then find them. 
27- 


АВС is a triangle in which : sna = E = an С 


and its perimeter = 24 cm. Find its area. 


